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\IW- 51993

In the Matter of

Amendment of Part 73 of the
Commission's Rules to Clarify
the Definition and Measurement
of Aural Modulation Limits in the
Broadcast Services

To: The Commission

)
)
)
)
)
)
)

MM Docket No. 93-225-----

COMMENTS OF SOCIETY OF BROADCAST ENGINEERS, INC.

1. The Society of Broadcast Engineers, Incorporated (SBE), the national association of

broadcast engineers and technical communications professionals, with more than 5,000 members in

the United States, hereby respectfully submits its comments in the above-captioned Notice of

Inquiry (NOn relating to FM peak modulation.

SBE APPLAUDS COMMISSION ACTION TO ELIMINATE THE PRESENT UNCERTAINTY
REGARDING FM PEAK MODULATION ISSUES

2. The SBE applauds this Commission action, as there is currently substantial uncertainty

regarding allowable FM peak modulation levels. This uncertainty benefits no one. It is to both the

Commission's advantage and to the advantage of SBE members who often act as designated Chief

Operators, contract engineers, and duty operators, for there to exist FCC modulation rules that are

clear and unambiguous.

3. The SBE agrees with the idea that an updated and more realistic occupied bandwidth

criteria should be substituted for the present limit on peak modulation. The SBE will leave it to

others, with greater laboratory and field measurement resources, to propose what the new, more

restrictive occupied bandwidth criteria should be. The SBE will limit its comments to two issues

which it believes will be critical to the success of a transition from peak modulation limits to

occupied bandwidth limits.

4. First, the SBE believes that the Commission should only allow FM or TV stations that

choose to install an occupied bandwidth monitor (OBM) and make this device continuously

available at the operator's duty location. to forgo limits on peak deviation, and be bound only by

SBE
931010

PAGE 1



1.

COMMENTS: MM DOCKET 93-225

occupied bandwidth criteria. PM or TV stations that elect not to install an OBM should have to

continue to monitor and limit their modulation pursuant to the existing limits on FM peak

modulation.

5. Second, the SBE believes that nothing short of Commission Type Approval, and not Type

Acceptance, Notification, or Certification, will be adequate to ensure a "level playing field" in the

highly competitive arena of PM modulation levels. The SBE suggests that a Type Approved OBM

be either a professional quality spectrum analyzer with a peak hold mode, such as those available

from Hewlett Packard or Tektronix, or possibly a dedicated OBM, designed just for monitoring the

occupied bandwidth of PM and/or TV aural signals. For professional-grade spectrum analyzers, a

prescribed set of operating conditions should be specified: for example, a scan width of 20

kHz/division, a resolution bandwidth of 3 kHz, the fastest possible sweep speed recommended by

the manufucturer for this combination of scan width and resolution bandwidth, no video filtering, a

peak hold mode, and monitoring for at least a lO-minute interval. For a dedicated OBM, similar

specifications should apply, although the instrument should not necessarily be required to have a

cathode ray tube display.

6. The important points are that a specific universe of monitoring equipment with known,

repeatable results be mandated, to ensure that all FM and TV stations are subject to the same

limits and also to ensure that the operators who will be held accountable for the modulation levels

at a station are guaranteed that they will be given the tool, in the form of a Type Approved OBM,

to accurately set and monitor the station's modulation.

7. In the event an OBM becomes defective, the SBE suggests that this fact be noted in the

Station Log, and, until the OBM is returned to service, the station must return to limiting its

modulation on the basis of peak deviation rather than occupied bandwidth. Upon restoration of the

OBM, a second log entry should be required, and at that point the station would once again be

allowed to limit its modulation only on the basis of occupied bandwidth.

AVAILABLE ALGORITHMS FOR CALCULATING THE RF DOMAIN SPECTRA
OF A COMPLEX FM SIGNAL

8. With regard to how the Commission should update its current admittedly crude limits on

PM occupied bandwidth, the SBE notes that the computer program PMSIM by Quantics has been

available from Broadcast Electronics since 1991. This software package calculates the RF domain

spectra of complex FM signals, and appears to be exactly the sort of software that the
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Commission inquires about at Paragraph 15 of the NOI. A two-page description of the FMSIM

program is attached to these comments, as Figure 1.

9. The SBE similarly notes the existence of a program developed by Dr. Eric D. Stoll of

Modulation Sciences, for the Hewlett Packard HP-41 programmable calculator, which can also

calculate the occupied bandwidth in the RF domain of a complex FM signal with multiple

subcarriers. A description of this program was printed in the June 15, 1984, issue of Radio World,

at Page 13. An example of a modified and improved version of the Modulation Sciences program,

with plotting capability added, is given in the attached Figure 2.

COMMISSION SHOULD CLARIFY MEASUREMENT TECHNIQUES FOR FM STATIONS
STAYING WITH PEAK MODULATION CRITERIA

10. If any form of peak modulation limits are retained, the Commission needs to clarify two

aspects of its January 31. 1991, public notice, "Modulation Measurement". Although the SBE

appreciates that this public notice was issued in an attempt to resolve controversy that had arisen

in the broadcasting industry regarding FM peak modulation measurements. it is the SBE's opinion

that this notice raised more questions than it answered. The Commission should use this NOI as

the forum to resolve those uncertainties. for those stations that must to continue to monitor

modulation on the basis of peak deviation.

11. In the January 31. 1991, Notice, the Commission stated: "...it has been the experience of

the Commission that all commercially manufactured monitors with which it is familiar produce

satisfactory results which agree substantially the with Commission rules". The SBE believes that

it would be helpful if the Commission would specifically state whether the Modulation Science's

"Mod Minder" is one of the "commercially manufactured monitors with which it is familiar".

12. The SBE also believes that its members, as station engineers responsible for setting and

maintaining modulation at FM broadcast stations, are entitled to a clear-cut, unambiguous answer

to the following question: Are devices that only monitor peak modulation and intentionally ignore

modulation peaks of less than one millisecond acceptable devices for monitoring peak modulation?

TV AURAL MODULATION

13. A related controversy has arisen regarding the measurement of TV aural modulation,

especially by stations utilizing high-powered, common-mode TV transmitters, where the visual and
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aural carriers are amplified in a common tube, as opposed to diplexed transmitters, where the

visual and aural signals are amplified in separate tubes, and then combined using a diplexer. If

special circuits are not included to limit the magnitude of H sync harmonics cross-modulating the

aural signal, a frequency comb of spurious signals, beginning at 15.734 kHz, can modulate the aural

carrier up to 25 kHz deviation (i.e., 100% modulation for monophonic TV stations). This leaves a

TV station with the Hobson's choice of reducing its main-channel (0-15 kHz) modulation so that

the total modulation does not exceed 100%, thereby violating Section 73.1570(a) of the FCC Rules,

which requires that program modulation levels be maintained between 85% and 100% on "peaks of

frequent recurrence", or for the station to maintain 85-100% main channel modulation and allow the

total modulation to exceed 25 kHz deviation, thus violating Section 73.1570(b)(3) of the FCC

Rules.

14. In its comments to the Commission's November 30, 1990, Public Notice, "Hammett &

Edison Request for Clarification Concerning TV Multiplexed Transmitters' Aural Performance",

Television Technology Corporation suggested that, for monophonic TV stations, any modulation of

the aural carrier caused by harmonics of the horizontal scanning frequency should simply be

ignored. In its September 9, 1993, letter to Hammett & Edison, Inc., responding to this issue, the

Commission stated:

"With respect to modulation levels in general, observation of and conformance
with the proper limits is primarily an operational requirement of the TV station
licensee. It is clearly in the best interest of the licensee to select and operate its
equipment so as to maximize the qualityof its signal and avoid overmodulation.
The Commission's rules on modulation limits are clear and enforceable, and you
noted in your filing, the Commission's Field Operations Bureau will issue a Notice
of Violation when those rules are not followed (and contrary to TIC's suggestion,
the aural modulation rule does not exclude consideration of incidental cross­
modulation). The ultimate burden of proper operation of a television station lies
with the station licensee."

15. The SBE believes that the Commission was correct to affirm that its TV aural modulation

rules are clear and will be strictly enforced. Any signals that modulate the TV aural carrier should

be counted towards the ±25 kHz deviation limit applying to monophonic TV stations. Further, the

SBE believes that these signals, if present, should be summed on an arithmetic basis, as

stipulated at Section D(b)(5), Page II, of Office of Engineering and Technology OET Bulletin No.

60A, "Multichannel Television Sound Transmission and Audio Processing Reuqirements for the
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BTSC System", February, 1986, and not a square root of the sum of the squares basis (RMS

basis), as suggested by Aerodyne Corporation.

16. The SBE believes that FM modulation is inherently a voltage-domain phenomena, and not a

power domain phenomena. For example, for the attached demodulated aural baseband

spectrograph of a common-mode TV transmitter without a correction circuit to limit the cross­

modulation between the visual and aural carriers, the arithmetic sum of the H sync spurs is 28.7%,

which exceeds the 15% maximum that can be deduced from Section 73.1570(a) of the FCC Rules.

If instead one is allowed to sum these spurious signals on an RMS basis, the total modulation of

the aural carrier drops to 8.9%. If an RMS summation does not "solve" the problem of excessive

H sync spurs, the SBE surmises that some manufacturers might then argue that the signals should

be summed by taking the cube root of the sum of the cubes, in which case the undesired modulation

drops to 6.2%. Still not good enough? Then try the fourth root of the sum of the quardics, in which

case the total drops to 4.9%. The SBE believes that the Commission should use this NOI to

establish that such artificial means to make a poorly designed common-mode TV transmitter

appear to meet the Commission's Rules is unacceptable. The SBE believes that discrete

frequency signals in the demodulated aural baseband, whether they are from intentional subcarrier

generators or from unintentional H sync spurs, should always be summed on a voltage domain, or

arithmetic, basis.

SUMMARY

17. The SBE applauds this NOI, which will hopefully eliminate the regulatory uncertainty

now existing in the broadcasting industry. The SBE endorses the concept of having only an

occupied bandwidth limit, but only if stations install an OBM and only if the OBM is FCC Type

Approved. The SBE encourages the FCC to clarify two aspects of its January 31, 1991, Public

Notice concerning FM peak modulation issues, and urges the Commission to adopt a strict

stance on TV aural modulation issues.
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LIST OF FIGURES AND EXHIBITS

The following figures or exhibits have been prepared as a part of these MM Docket

93-225 comments:

1. Manufacturer's literature describing Quantics' FMSIM software

2. Calculated PM bandwidth using Modulation Science's computer program

3. Common-mode TV transmitter demodulated aural baseband spectrograph.

Respectfully submitted,
Society of Broadcast Engineers, Inc.

~b-By _

Dane E. Ericksen, P.E.
Chairman, SBE FCC Filings Committee

November 5, 1993

Booth, Freret & Imlay
1233 20th. Street~"jN~'W.-'1 Suite 204
Washington, D.C. 20036
(202) 296-9100
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FMSIM is also available from:
Brc.dCl.' E1Klronlca

P. O. Bell 3601
Oulncy, Ullnoll .2305

'Ilechcne 12,7l22'-"00

FMSIM is a po\lo'erful simulation and analysis tool for those working with broadcast FM stereo
transmission and reception s)'stems. FMSIM calculates signal degradation due to interference, signal
mtering and multipath propagation. FMSIM produces accurate results for FM stereo modulation with
SCA subcarriers. and ellminates the guesswork based on extrapolation of simple single-tone'
calculations.
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Calculate time domain signals

Calculate RF spectra for complex
modulation conditions
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Built-in filter design facility (or provide
. your own filter data) .

.. .

~. FMSIM: quantitatively answers many difficult questions such as, "exactly what happens to my
.signal if I transmit stereo with two SCAs through a detuned overcoupled bandpass mter and then add a
multipath reflection?" FMSIM saves time and money for broaclcasters, consultants, and manufacturers
of transmitters, S1L systems, and antennas by accurately predicting perfonnance and avoiding costly
mistakes and experiments. Comparison of measured versus simulated perfonnance allows system
engineers to detennine whether there may be an undiscovered bandlimiting mechanism. FMSIM can
be ofpanicular vlIlue in analyzing very low levels of distonion (less than 0.01 %) where experimental
error may dominate the measurement.
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SBE

FMSIM is menu-driven and for the experienced FM enp!lceT, little or no training is necessary.
to use the software. " .....,". ,. ,.'.

, FMSIM begins by asking you. for a set of m,odulation conditions (mono or stereo, modulating
frequencies and percentages, SCA frequencies, modulation, and injection levels, etc.). '.' .. .

FMSIM then asks for filter information. You can either use FMSIM's built-in filter design
facility (which does Buttcrwonh, Chebychev, Elliptic, Bessel, ideal, ormultipath functions) or you can
specify your own tabulated filter data which might be derived from a SPICE model or from a network
analyzer.' .
. FMSIM also includes a script language for description of nonlinear filters. For example, to
simulate a tuned class C am~lifier, it could be modeled as the cascade of three functions: a singly
tuned filter (grid or cathode c1J'Cuit), a limiting device (nonlinear class C transfer characteristic), and a
second order bandpass filter (doubly tuned output matching network). FMSIM simulation capability
includes the following nonlinear functions: hard limiting, clipping, AGC, simple gain blocks, and
piecewise linear (generalized) amplitude transfer functions.

. FMSIM can also simulate co-channel interference. You can use FMSIM to create an
interfering signal or you can create )'our own special interfering signals.

FMSI:M then numerically modulates an FM carrier with your specified modulation conditions.
The numerical model block diagram is the same as a hardw2.1'C implementation:

"'0Jf

FM TRANS~XT MOOEL

Next FMSI:M filters the FM signal, demodulates it, and generates an extensive analysis ofeach
signal component In addition to the conventional distortion and separation values, many other results
are calculated including pilot injection, incidental AM, SCA injection, incidental AM of SCA
subcarriers, nonlinear separation components, etc. The FM detection and analysis equivalent block
diagram is shown below.· .

I~

FM DEMODULATOR MODEL

FMSIM includes an oscilloscope-like graphical analysis display function which allows the
user to look at a wide variety of time domain and frequency domain data. For example, it is possible to
look at the FM RF spectrum, the demodulated composite spectrum. time domain left and right outputs, .
etc.

FMSIM is a "must-have" software tool for those involved in broadcast FM transmission and
reception engi::eerlng.
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EXAMPLE OF MODIFIED VERSION OF
MODULATION SCIENCE'S FM MODULATION PROGRAM
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EXAMPLE OF MODIFIED VERSION OF
MODULATION SCIENCE'S FM MODULATION PROGRAM

XROll ·FKIHp· F.72=6.27 dB

96/24/87
7:~6:52 Illl

TV?

IIR STEREO=?

HR SIHGl£=?

512£=33

SIICl T1
mo, HZ?

!IlJO:>=?

R','W
7:37:23 ilK

RUN

8 RUN

RUll

lee8 RUll

128 RUN

CIlK
512E=231

TONES:

R33=-12,85 d9
RH=-S.27 dB
~3S=-4. 78 dB
f:36=-1.35 dB
m=J.76 dB
f:JS=UJ dB
m=7.2l dB
';~e='.SI dB
;:<1=11.<8 ,;B
E~2=13. 88 dB
Rt 3=!4. ,7 liB
E44=14. % dB
,,<SolS. es liB

R73=-6.68 dB
R74=lB.27 dB

R75=18.89 dB

R76=-2.88 dB
R77=7.31 dB
R7S=18.88 dB

m=5.12 dB

RS8=J.83 dB
R81=18.65 dB

RS2=7.S8 dB

R83=-1.65 dB
R84=18.25 dB

f:85=8.28 dB

SBE

TOilE 1
FREO lee8
HUm 128.8
IIOD iX 9uea
HR S9 98

STEREO 1I0D U.~

TOT 1I0D 12U~

BIll SIZE, KHZ?
l. e RUlf

512E=132

REC ALLOC

T1 R3J - R131

SUP
7:48:27 All

512E=133

PAiR
7:49:37 AK

3WRY
7:58:22 ilK

6£l24/~7

7:58:31 ilK

H6=14.33 dB

';~9=·4. 23 dB
':5e=3. <2 dB
RS!=le.32 dB
.:52=12.78 dB
R53=12.79 dB

f:54=1@.11 dB

f:55= I. ea dB
R56=2.33 dB
R57=!8.38 dB
f:58=12.38 dB

R6e=2-24 dB
F.61=2.57 dB
R£Z=18.59 dB
f:63=11.78 dB

R64=7.78 dB

f:65=-12.6B dB
R66=8.84 dB
R67=II.52 dB

R6S=8." dB

R6'=-16.98 dB
R78=U9 dB
m=11.28 cB

-,

01

R86=-4. e8 dB
f:87=18.89 dB

ReS=7.96 d9

F:89=-I. 86 dB
m=18.2S dB

R91=6.68 dB

m=2.S2 dB
RS3=18.41 dB

R~4=3.31 dB
R9S=6.S8 dB
R%=9.98 dB

m=-9.31 dB
R9S=9.24 dB

R99=7.83 dB

Rlea=I.17 dB
RI61=18.24 dB

RI82=9.21 dB
R1B3=8.27 dB
R164=8.42 dB

R185=8.8' d8
RI86=18.16 dB

RIB?=-2.l7 dB
RI6S=8.% dB

Rl89=6.98 dB

RIle=4.73 0'8
Rlll=9.59 dB
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EXAMPLE OF MODIFIED VERSION OF
MODULATION SCIENCE'S FM MODULATION PROGRAM

SBE

R112=-8.35 dB
R1I3=18.84 dB

RIH=-1.82 dB
R1I5=9.87 dB

R116=5.57 dB
RI17=6.89 dB
RI18=8.26 dB

RI19=3.38 dB
RI28=9.48 dB

RI21=-2.t8 dB
~122=9.94 dB

RI23=-19.47 dB
RI24=9.99 dB

RI25=-8.29 dB
RI26=9.85 dB

R127=-2.73 dB
RI28=9.t7 dB

R129=-8.t8 dB
RI38=9.55 dB

RI31=-31.49 dB

PPREP
SIZE=189.

PLOT

FM SPECTRUM
i=lHi=lLYSIS

8IN S12E=I.8 KHZ

-68.8 DEC18ElS 8
bin I I I I I I I

81-------- I
11----------- I
21-------- I
31----------- I
41------- I
51----------- I
61----- I
71----------- I
81-- I
91----------- I

181-------
111-----------
121---------
13 1----------­
H1----------
151----------
161-----------
171--------
l~ 1----------­
IS 1-----
ZE 1-----------
211---------­
n 1---------­
t3 1-----------
N 1-------
2S 1----------­
261--------
27 1----------­
281----------­
2~ 1-------
3~ 1----------­
31 \--------
32 1----------­
331----------­
3~ 1-----
;'5 i- .. - ..------­
3~ j-....----- ..-

37 l--------­
38 1----------­
39 \---------
~~ 1-----------
41 j----------­
421-------
431-----------
44 1----------­
4S 1-------
l~ 1-----------
47 1----------­
481-------
49 1----------
~.8 l------------
511--------­
52 1----------
53 1------------
54 1----------
551------­
561-----------
57 1-----------
58 1-------­
59 1----------
t,e 1------------
611----------­
621--
63 1-----------
H 1------------
651-----------
661----
671-----------
68 1------------
691----------­
731·---------

711--------­
721----------­
731-----------­
741-----------
75 1---------
76 1--------
77 1-----------
781------------
79 1-----------­
891-----------
811---------
821-------
831----------­
841-----------­
851-------------
{:6 1------------­
87 1------------
88 1-------------
891------------
ge 1------------
911-----------
92 1----------
n 1----------
94 1--------­
951-------­
?61-----­
971----­
981----

bin I I I I I •

SiN SIZE=1. 8 KHZ

CIlRRIEF.=-31.l9 dB
81N 1=-21.95 dB
EIN 2=-32.89 dB
BIN 3=-21.83 dB
8IN 4=-34.22 dB
8IN 5=-21.64 dB
BIN 6=-39.78 dB
BIN 7=-21.~8 dB
81N 8=-58.96 dB
BIN 9=-21.55 dB
BIH 18=-34.17 dB
BIH 11=-22.82 dB
BIH 12=-28.19 dB
BIH 13=-23.24 dB
BIN 14=-24.61 dB
8IN 15=-25.92 dB
BIN 16=-22.42 dB
BIH 17=-32.51 dB
BIN 18:0-21.<5 dB
BIN 19=-39.84 dB
BIN 2e=-21.98 dB
BIN 21=-26.77 dB
BIH 22=-24.59 dB
EIN 23=-22.53 dB
BIN 2<=-33.66 dB
BIN 25=-21.33 Iii!
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EXAMPLE OF MODIFIED VERSION OF
MODULATION SCIENCE'S FM MODULATION PROGRAM

B1K 86=-16.H dB
81K 87=-16.53 dB
BIK 88=-17.23 dB R38= -23.21858419

B1K 26=-31.48 dB BIK 89=-18.41 dB R39= -31.28635957
BIN 27=-23.87 dB ElN 98=-28.82 dB R48= -21.24872887
81K 28=-23.22 dB BIN 91=-21.98 dB R41= -38.322"591
8JN 29=-31.29 dB BIN 92=-24.28 dB R42= -23.65941613
BIN 38=-21.25 dB BIK 93=-26.87 dl R43. -22.25531318
BIK 31=-38.32 dB BIN H=-29.73 dB R44= -48.86174786
BIN az=-23.66 dB BIN 95=-32.84 dB R45= -21.51711442
BIN 33=-22. n dB BIN 96=-36.19 dB £4£. -24.99638787
BIN 34=-48.8' dB BIK Si=-j9.7' dB R47= -28.18586599
B1K 35=-21.52 dB BIK ~=-~3.54 dB R48= -21.88188489
BIK 36=-25.88 dB R49= -28.97229525
BIK 37=-28.19 dB R5B= -24.81434431
B1K 38=-21.88 dB R51= -21.24357557
BIN 39=-28.97 dB RSZ= -33.34787469
BIN 48=-24,81 dB R53" -23.53233845
SIK '1=-21.24 dB DD!/E R~= -21.39783598
B1K 42=-33.35 dB R5S" -35.56884435
BIK 43=-23.53 dB 86tH/S7 R56= -23.288981"
BIK <4=-21.48 dB 8:14:23 flK R57= -21.24395268
BIK 45=-35.57 dB Po58" -33.23963838
BIK 46=-23.29 dB RS9= -23.99144857
BIK 47=-21.24 dB FlU R68= -28.83888215
~lK <8=-33.14 dB ?;:f:EC R61= -28.46549545
B1N 49:-23.99 dB F:62= -26.36836498
BIK 58=-28. £:4 dB F:86= 9U88888Ei8 R63= -28.68762758
BIK 51=-28.47 dB F:61= 9UBeeeee8 R64= -24.18269245
E:IK 52=-26.37 dB ~~.,,. 9Ueeeeee8 F:65= -34.37121345
8IK 53=-28.61 dB F::~3:r 99. eaeeeees R6£= -21. 39889588
BIK 54=-24.18 dB F:e4,. 13ueeeele F:67= -21. 22579428
BIK 55=-34.38 dB p.es· 4. eeee8eeee R6S= -32. 88'H 1988
BIK 56=-21.41 dB R16,. le.messe8 R£g= -25.22547416
BIH 57:-21.23 dB RB7,. 1f9. Stel881 f:78= -28.29125796
BIN 58=-az.e9 dB Res.. l.e88.1888e8 R71= -22.59855759
BIK 59=-25.23 dB m .. -6US888SEi8 R72= -48.39737386
BIK 68=-28.29 dB R!S= -31.49257148 Rn= -23.23516349
BIK 61=-22.68 dB m= -21. H627679 R74: -19.97674736
BIK 62=-48.48 dB f:lZ= -32.89211241 R75= -22.65866398
BIK 63=-23.24 dB R13= -21.82785489 R76= -44.16994479
BIK 64=-19.98 dB R14= -34.22877158 R77= -23.79196958
8IK 65=-22.65 dB R15= -21.64366176 R7S= -19. 79348875
BIll 66=-44.17 dB R16: -39.7SfI1785 R79= -28.98326956
BIN 67=-23.79 dB R17: -21.51138861 R8B= -28. 92£732tl
BIK 68=-19.79 dB R18" -58.96425813 R81. -29.25387£99
BIM "=-28.98 dB Rl9= -21.55348962 R82= -28.98818849
BIll 78=-28.93 dB P21= -34.17495479 R83= -19.18897134
BIll 71=-29.25 dB P21= -22.S1692143 R84= -21.1159£118
BIN 72=-21.98 dB R22= -28.19344811 R85= -29.16881358
BIN 73=-19.19 dB r,23= -23.23mm -_ ... F.86= -38.48879792
B1K 74=-21.12 dB R24= -24.68697178 R87= -21.37945838
BIK 75:-29.16d8 R2S.. -25.91853838 RS8= -18.78397963
BIN 7(=-38.49 dB R2£= -22.41799288 R89= -18.7175£689
BIK 77=-21.38 dB R2i= -32.51414662 R9B= -21.17825284
BIll 78=-18.78 dB R2S= -21.44888289 Rn= -280'7788863
BIll 79=-18.72 dB R29= -39.~4278382 Rn= -35.71953686
BIll se=-21.17 dB F,38= -21.98678573 R93= -23.1869£751
BIll 81=-2*.88 dB R31= -26. 76538e94 R94= -19.86819553
BIK 82=-35.72 dB R32= -24.59339244 R9S= -17.15784549
BIK 83:-23.19 dB R3j= -22.53348131 F,96= -16.44468772
8IN 84=-19.&6 dB f;j(= -33.668325S4 F,97= -16.53238935
~!H E:5=-17.16 ~tl P3S= -21.333555'$') 931010SBE R3t= -31.4e~89182 FIGURE 2DR37= -2J.B78157b3



SBE COMMENTS TO
MM DOCKET 93.225

DEMODULATED AURAL BASEBAND SPECTROGRAPH OF AN
UNCORRECTED COMMON·MODE TV TRANSMITTER

Demodulated aural baseband spectrograph. Analyzer gain has been set so top of screen
(dB100~,) is equal to ±25 kHz frequency deviation. Vertical scale is 10 dB/division. so -20 dB
below top of screen equals 10% modulation. -40 dB equals 1% modulation. -60 dB equals 0.1%
modulation. etc. Horizontal scale is 20 kHz per division. Sweep rate is 1 second per division.

This spectrograph shows the following H sync spurs:

Frequency Level Percent Modulation

15.7 kHz -32 dBl00% 2.5%
31.4 -36 1.6
47.2 -32 2.5
62.9 -29 3.5
78.7 -29 3.5
94.4 -29 3.5

110.1 -31 2.8
125.9 -31 2.8
141.6 -31 2.8
157.3 -35 1.8
173.1 -41 0.9
188.8 -46 0.5

SBE

Total 28.7%

931010
FIGURE 3


